130                                Blast Furnace.

The third modification of the vertical type is a simple engine
with its steam and air cylinders on separate pedestals. Conse-
quently the respective pistons are operated by separate rods, which
connect with a shaft bearing a single fly-wheel. The two cranks
are usually set 90 degrees apart so that the maximum effort coin-
cides with the maximum resistance, thereby promoting smoothness
of action. They are, therefore, generally known as the " quarter-
crank " engine. As high and low pressure engines may be oper-
ated in pairs, they are more definitely described as vertical cross
compound disconnected engines.

Engines of the horizontal type may also be built single, com-
pound connected, or compound disconnected. They are generally
built compound connected, having the steam and air. cylinders
placed tandem with their pistons operated by a single rod driving
a single flywheel between, with cranks set 90 degrees apart, quite
similar to the vertical compound connected engine.

The vertical-horizontal type of engine may also be simple or
compound. Usually the air cylinders are placed vertically and
the steam cylinders horizontally irr the same vertical plane. Since
the piston rods are independent of each other their cranks may
be set 90 degrees apart, and so be classed also as quarter-crank
engines.

The principal makers supply engines in all these different
types. They are designed to deliver 40,OOQ? to 60,000 cubic
feet of air per minute. They are usually compound condensing
engines having high pressure cylinders, 40 to 48 inches in diame-
ter, and low pressure cylinders 78 to 84 inches in diameter. The
blowing cylinders are usually 84 to 96 inches in diameter, and the
stroke is 60 or 66 inches. To equalize the motion they have heavy
fly-wheels which are designed to run as high as 50 revolutions,
against a maximum pressure of 30 pounds per square inch, on
125 to 150 pounds steam pressure. The use of Corliss steam
valves is practically universal. The chief feature which distin-
guishes different makes of engines is the type of air valve.

The Koerting gas engine is used by the Lackawanna Steel
Company, at Buffalo. It is a double-acting two-cycle engine of the
horizontal-vertical type, having a horizontal gas cylinder and a
Southwark vertical air cylinder, and provided with a heavy fly-